Introduction
Information concerning the availability, use, and quality of water in Calcasieu Parish, Louisiana ( fig. 1 ), is critical for proper water-resource management. The purpose of this fact sheet is to present information that can be used by water managers, parish residents, and others for stewardship of this vital resource. Information on the availability, past and current use, use trends, and water quality from groundwater and surfacewater sources in the parish is presented. Previously published reports (see References Cited section) and data stored in the U.S. Geological Survey's National Water Information System (http:// dx.doi.org/10.5066/F7P55KJN) are the primary sources of the information presented here.
In 2010 1 Water-withdrawal data are based on estimated or reported site-specific data and aggregated data, which are distributed to sources. For a full description of water-use estimate methodology, see "Data Collection" in Sargent (2011) . Tabulation of numbers in text and tables may result in different totals because of rounding; nonrounded numbers are used for calculation of totals. 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 Year Annual withdrawal, in million gallons per day 
EXPLANATION

GULF OF MEXICO
CALCASIEU
Groundwater Resources
Fresh groundwater (water with a chloride concentration of 250 milligrams per liter [mg/L] or less) is available in Calcasieu Parish in several different aquifers to varying depths, depending on location. The base of freshwater in Calcasieu Parish ranges from about 400 feet (ft) below the National Geodetic Vertical Datum of 1929 (NGVD 29) to almost 2,500 ft below NGVD 29. The deepest freshwater is north of DeQuincy within the Williamson Creek aquifer. In the rest of the roughly northern quarter of the parish, the base is present at depths from about 700 to 2,000 ft or more below NGVD 29 within the Evangeline aquifer. In the southern threefourths of the parish, the base of freshwater ranges in depth from about 500 to 800 ft below NGVD 29 and is within the Chicot aquifer system ( fig. 1 ; Smoot, 1988) .
The Chicot Aquifer System
The Chicot aquifer system is an important regional aquifer system underlying most of southwestern Louisiana. The aquifer system crops out and receives recharge in parishes to the north and northeast of Calcasieu Parish where the aquifer system is largely composed of one, major, undifferentiated sand. The undifferentiated sand thickens and deepens to the south and, near the northern border of Calcasieu Parish ( fig. 1) , becomes subdivided into a complex series of sand layers by clay confining layers. West of about the longitude of the town of Iowa ( fig. 1) , these divisions consist of the "200-foot," "500-foot," and "700-foot" sands of the Lake Charles area ( fig. 3) . East of this longitude, these divisions consist of the Chicot aquifer upper and lower sands, which are hydraulically connected to the "200-foot" and "700-foot" sands, respectively ( fig. 3) .
A surficial confining layer of clay restricts infiltration of precipitation into the groundwater system throughout the parish. The surficial confining layer thickness ranges from 40 ft in small areas in northwestern and northeastern Calcasieu Parish to 280 ft in the south-central part of the parish (Sargent, 2004) . Within the surficial confining clay are scattered sand streaks, sand lenses, and sand layers collectively named the "shallow sand unit of the Chicot aquifer system."
The primary aquifers in the parish are the "200-foot," "500-foot," and "700-foot" sands (table 1), and these aquifers share similar characteristics but are present at varying depths. The "200-foot" sand generally grades from fine to medium sand at the top to a coarse sand or gravel at the base (Harder, 1960) . The top of the sand is present at depths of zero to 50 ft above NGVD 29 near the northeastern corner of the parish and greater than 300 ft below NGVD 29 in the southwestern corner of the parish (Harder, 1960) . The "500-foot" sand generally grades from fine sand at the top to coarse sand and gravel near the base (Harder, 1960) . The top of the "500-foot" sand is present at less than 400 ft below NGVD 29 in northern areas of the parish and reaches over 600 ft below NGVD 29 in the southeastern corner of the parish (Nyman, 1984) . The base of the "500-foot" sand ranges from greater than 400 ft below NGVD 29 in the northern part of the parish to greater than 800 ft below NGVD 29 in the southeastern corner of the parish (Nyman, 1989) . The "700-foot" sand is generally tan to grayish and grades from fine sand at the top to coarse sand at the base (Harder, 1960) . The top of the "700-foot" sand is present at depths of less than 400 ft below NGVD 29 in the northern part of the parish and reaches depths exceeding 800 ft below NGVD 29 in the southeastern corner of the parish. The base of the lower sand and "700-foot" sand ranges from greater than 400 ft in the northern tip of the parish to greater than 1,000 ft in the southeastern corner of the parish (Nyman, 1989) . In 2015, more than 4900 active wells were screened in Chicot aquifer system in Calcasieu Parish, with most of them being screened in these three primary aquifers from depths of 13 to 849 ft, with yields of up to 5,471 gallons per minute (Louisiana Department of Natural Resources, written commun., 2015) (table 3).
Water levels in wells in all three sands in Calcasieu Parish showed similar spatial and temporal patterns. In 2011-12, water levels in wells screened in the "200-foot," "500-foot," and "700-foot" sands in Calcasieu Parish ranged from highs of approximately 7.6 ft above, 2.4 ft below, and 14.1 ft below NGVD 29, respectively, to lows of 49.9 ft below, 79.6 ft below, and 69.6 ft below NGVD 29, respectively (U.S. Geological Survey, 2016a). Spatially, water levels in wells in all three sands were lowest near the Calcasieu River in the Lake Charles metropolitan area, corresponding well to the documented movement of groundwater toward this area (Nyman, 1984; Lovelace, 1998) . Water levels in wells have varied in similar ways over time and have risen in general by as much as 20 ft since the 1970s (fig. 4) , because of decreased pumping.
Groundwater Quality
Freshwater samples collected from 111 wells screened in the "200-foot" sand, 239 wells screened in the "500-foot" sand, and 63 wells screened in the "700-foot" sand had median hardness values in the moderately hard range.
2 Over 90 percent of samples in each aquifer did not exceed the U.S. Environmental Protection Agency's Secondary Maximum Contaminant Levels (SMCLs) 3 for pH. Over 80 percent of samples in each aquifer did not exceed the SMCL for dissolved-solids concentrations. Median values for iron concentrations were below the SMCL in the "200-foot" sand and greatly exceeded the SMCL in the "500-foot" and "700-foot" sands (table 4) .
Saltwater (water with a chloride concentration greater than 250 mg/L) is present in both local and widespread areas within the Chicot aquifer system in Calcasieu Parish. At the base of the "200-foot" sand and in the upper sand, saltwater is present along most of the southern parish boundary, in the southeastern corner of the parish, and in a localized area near Iowa. At the base of the 2 Hardness ranges, expressed as milligrams per liter of calcium carbonate, are as follows: 0-60, soft; 61-120, moderately hard; 121-180, hard; greater than 180, very hard (Hem, 1985) . 3 The SMCLs are nonenforceable Federal guidelines regarding cosmetic effects (such as tooth or skin discoloration) or aesthetic effects (such as taste, odor, or color) of drinking water. At high concentrations or values, health implications as well as aesthetic degradation might exist. SMCLs were established as guidelines for the States by the U.S. Environmental Protection Agency (2016). "500-foot" sand, saltwater is present along much of the southern parish boundary, in the southeastern corner of the parish, and in three small isolated areas at or near industrial facilities between Lake Charles and Sulphur. At the base of the "700-foot" sand and in the lower sand, saltwater is present in the southern two-thirds of the parish. The "700-foot" sand contains only saltwater along most of the southern parish boundary (Harder, 1960; Nyman, 1989) .
Surface-Water Resources
Surface-water resources in Calcasieu Parish are available in two regional drainage basins: the Calcasieu-Mermentau Basin (Hydrologic Unit Code [HUC] 080802), which covers the majority of the parish, and the Sabine Basin (HUC 120100), which is present along the Sabine River on the western side of the parish (U.S. Geological Survey, 2016b). In 2010, about 136.7 Mgal/d of surface water were withdrawn in Calcasieu Parish for public supply, industry, power generation, livestock, rice irrigation, and aquaculture use ( 
Calcasieu-Mermentau Basin
The Calcasieu-Mermentau Basin is subdivided into six subbasins, four of which are present in Calcasieu Parish. These subbasins are the West Fork Calcasieu (HUC 08080205), Upper Calcasieu (HUC 08080203), Lower Calcasieu (HUC 08080206), and Mermentau (HUC 08080202) ( fig. 1) .
The West Fork Calcasieu and Upper Calcasieu subbasins cover most of the northern half of the parish and drain south into the Lower Calcasieu subbasin, which extends to and drains southward into the Gulf of Mexico. The West Fork Calcasieu subbasin is drained by the Houston River, West Fork Calcasieu River, Indian Bayou, and many other small streams. The Houston River and Indian Bayou are tributaries of West Fork Calcasieu River, which flows into the Calcasieu River just upstream of Lake Charles. The Upper Calcasieu The Mermentau subbasin is located in the southeastern corner of the parish and is drained by Bayou Lacassine and other small streams.
Sabine Basin
The Sabine Basin contains only the Lower Sabine subbasin in Calcasieu Parish (HUC 12010005) and is drained by the Sabine River. The Sabine River drains a strip of land along the western border of the parish and is connected to the interior of Calcasieu Parish by canals. In the north-central part of the parish, the Sabine River Diversion System conveys water by way of canal from the Sabine River eastward to several industries located near Westlake and Sulphur. The system also supplies water for municipal use and irrigation (Sabine River Authority, 2007) . In the southern part of the parish, the Gulf Intracoastal Waterway runs roughly east-west from the Texas border, across the Calcasieu River just south of Moss Lake, then southeastward into Cameron Parish. The annual average discharge of the Sabine River near Ruliff, Tex. (site number 08030500), ( fig. 1 ) during 1961-2015 was 7,626 ft 3 /s from a drainage area of about 9,330 mi 2 (U.S. Geological Survey, 2016a).
Surface-Water Quality
Water samples collected from the Calcasieu River near Lake Charles (site number 08015900) during 1968-78 and from the Sabine River near Ruliff, Tex., during 1967-2000 have median hardness values in the soft range (table 5). Over 80 percent of samples did not exceed the SMCL for iron concentrations, and median pH values were also within the SMCLs. Dissolved-oxygen concentrations were generally greater than 5 mg/L, which is considered the minimum value for a diverse population of fresh, warmwater biota, including sport fish (Louisiana Department of Environmental Quality, 2008) .
